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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the technique and the sputtering system which form a 
metal membrane or its compound in a semiconductor substrate by the spatter especially about the thin film formation 
technique and the sputtering system by the spatter. 
[0002] 

[Description of the Prior Art] The metal thin film used for LSI is mainly formed of the spatter. According to the spatter, the 
ground is because homogeneity is good, without giving a damage to a substrate, and the good layer with few impurities is 
stabilized at high speed and it can form. 

[0003] However, in order to connect during a semiconductor device or a wiring as LSI is integrated highly, the aspect ratio 
expressed as a rate which broke the depth of opening by the diameter in opening (a contact hole, through hole) prepared in a 
layer insulation layer increased, and by the usual spatter technique used from the former, it has become difficult to form a 
metal thin film with sufficient covering nature in opening. 

[0004] Then, in order to form a metal membrane also in the base of opening of a high aspect ratio with sufficient covering 
nature, the ********** spatter method, the long slow spatter method, etc. are proposed as technique to which the rate of the 
spatter grain near the orientation of a substrate normal is made to increase. 

[0005] The ********** plate which prepared many holes between the target and the substrate is arranged, and the 
********** spatter method catches the spatter grain which shifted [ of the substrate ] from the normal greatly to a 
********** plate so that it may be indicated by JP,1-1 16070,A. 

[0006] Moreover, the long slow spatter method for example, the collection of seminar drafts of the semi-contest Republic of 
Korea in 1994 -- 225 pages - 230 pages filling Technology ****** Contact ******** The Wiz ** Highness Aspect Ratio 
You ******** Sputtering ****** out collimator ** () [ Filling ] Technology For Contact Holes With a High Aspect Ratio 
Using Sputtering Without As introduced to aCollimator It is made to reach a substrate by making distance of a target and a 
substrate larger than a usual spatter, and carrying out a spatter by the low voltage force, without scattering about spatter grain. 

[0007] By the long slow spatter method, the schematic diagram of the sputtering system when forming Ti layer in a 8 inch 
substrate is shown in drawing 5 . As shown in drawing 5 , the diameter of a target 25 is set to 300mm, and also sets distance 
ft -fr of a target 25 and the substrate 28 to 300mm. A magnet is arranged at the rear tace ot a target 25 so that the position by which 
most spatters are carried out among targets 25 may become in diameter of about about 1 50mm (not shown). Moreover, for 
DC power supply and 29, as for a spatter room and 23, in drawing 5 , a substrate electrode holder and 22 are [ 26 / a cathode 
electrode and 27 / the evacuation opening and 24 ] gas inlets. 

[0008] In opening 42a prepared in the silicon oxide 42 near the center of a substrate 28 as shown in drawing 6 (a) when 
carrying out the spatter of the metal membrane using the sputtering system of a configuration of being shown in drawing 5 
Since the spatter grain of the amount almost same in opening 42a comes flying, although the Ti layer 41 is uniformly formed 
in the pars basilaris ossis occipitalis and paries medialis orbitae in opening 42a In opening 42a prepared in the circumference 
section of a substrate 28 as shown in drawing 6 (b) Compared with the spatter grain which comes flying from the center of a 
target 25, since there is few spatter grain from [ of a target 25 ] the circumference, A substrate circumference side becomes 
thicker than a central site, and the thickness of Ti layer formed in the paries medialis orbitae and the base of opening 42a as 
shown in drawing 6 (b) has the problem that variation will arise in a thickness. 

[0009] Moreover, one of a target and the substrates is inclined, slid rotated like JP,63- 162862, A as technique of improving 
the heterogeneity of the level difference coverage of opening in the substrate circumference section, or the technique of 
combining those operations is proposed. 

[0010] Moreover, also in the U.S. patent specification of No. 4,664,935, in order to improve the shape of the thickness 
homogeneity in the substrate of the layer formed by the spatter, level difference covering nature, and surface type, a target and 
10-45 degrees of substrates are made to incline, and the method of rotating a substrate is proposed. It is only considering as 
10-45 degrees so that a configuration (self shadow casing) which the degree of tilt angle of a target and a substrate is thickly 
formed by the upper part of opening, and plugs up opening may become small, and especially data, the ground, etc. nil why 
this domain becomes good are not indicated, but are very wide. [ of an angle domain ] 
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[0011] 

[Problem(s) to be Solved by the Invention] However, there was a problem that the coverage formed by the base of opening 
was not good as the 1 st trouble in the technique indicated by JP,63- 162862, A, and the U.S. patent specification of No. 
4,664,935. The ground is to collide with Ar gas several times and for orientation to change, while the degree of tilt angle of a 
target and a substrate is not optimized and reaching from a target to a substrate by the usual spatter pressure. 
[0012] Moreover, as 2nd trouble, there was a problem that the use luminous efficacy of a target was bad. The ground is 
because the degree of tilt angle of a target and a substrate is not optimized like the 1 st trouble. 

[0013] While the thing for which high accumulation LSI formation which has detailed opening by enabling it to form a metal 
or an intermetallic compound with sufficient covering nature by the spatter is made easy, and the use luminous efficacy 
(membrane formation thickness per target) of a target are raised at the base of opening of a high aspect ratio detailed [ the 
purpose of this invention ], and deep, the availability of a sputtering system is gathered to it and a productivity is raised, it is in 
offering the thin film formation technique and the sputtering system which aim at a cost cut. 
[0014] 

[Means for Solving the Problem] The thin film formation technique by the spatter by this invention is the thin film formation 
technique which forms a thin film in a substrate by the spatter, it arranges a substrate perpendicularly to the orientation where 
the spatter of most much spatter grain is carried out from a target, and rotates the aforementioned substrate in a field during a 
spatter, and carries out spatter membrane formation on the conditions that the mean free process of spatter gas is longer than 
the distance of the center of the aforementioned target, and the center of the aforementioned substrate. 
[0015] Moreover, the aforementioned target is aluminum or aluminum alloy, orientation is mainly (100) carried out to the 
field, and the angle of the field of the aforementioned target and the field of the aforementioned substrate to make is about 45 
degrees. 

[0016] Moreover, the aforementioned target is aluminum or aluminum alloy, orientation is mainly (111) carried out to the 
field, and the angle of the field of the aforementioned target and the field of the aforementioned substrate to make is about 35 
degrees. 

[0017] Moreover, the aforementioned target is Ti, orientation is mainly (002) carried out to the field, and the angle of the field 
of the aforementioned target and the field of the aforementioned substrate to make is about 35 degrees. 
[0018] Moreover, an abbreviation half contrary to the aforementioned target side of the aforementioned substrate is 
interrupted from the aforementioned target with a shield plate. 

[0019] It is the sputtering system which has a substrate support means and a rotation means, moreover, a substrate support 
means It is that to which most much spatter grain supports a substrate from a target perpendicularly to the orientation by 
which a spatter is carried out. a rotation means It is what rotates the aforementioned substrate in a substrate side, the distance 
of the center of the aforementioned target, and the aforementioned center of a substrate the mean free process of the spatter 
gas in a spatter pressure -- short -- carrying out -- the diameter of the aforementioned substrate -- long -- carrying out -- the 
normal of the center of the aforementioned substrate -- the aforementioned target -- it has arranged so that it may pass along a 
center mostly 

[0020] Moreover, the aforementioned target is aluminum or aluminum alloy which mainly (100) carried out orientation to the 
field, and the angle which the aforementioned target and the aforementioned substrate make is arranged so that it may become 
about 45 degrees. 

[0021] Moreover, the aforementioned target is aluminum or aluminum alloy which mainly (111) carried out orientation to the 
field, and the angle which the aforementioned target and the aforementioned substrate make is arranged so that it may become 
about 35 degrees. 

[0022] Moreover, the aforementioned target is a Ti target which mainly (002) carried out orientation to the field, and the 
angle which the aforementioned target and the aforementioned substrate make is arranged so that it may become about 35 
degrees. 

[0023] It is the sputtering system which has a substrate support means, a rotation means, and a shield plate, moreover, a 
substrate support means It is that to which most much spatter grain supports a substrate from a target perpendicularly to the 
orientation by which a spatter is carried out. a rotation means It is what rotates the aforementioned substrate in a substrate 
side, a shield plate The normal which interrupts the abbreviation half with the aforementioned reverse target side of the 
aforementioned substrate from the aforementioned target side, and passes along the point near the aforementioned target by 
one half of the positions of a radius from the center of the aforementioned substrate It arranges so that it may pass along the 
nearest neighborhood of a point among the positions where most spatter exudation of the aforementioned target is carried out. 
Among the positions where most spatter exudation of the point near the aforementioned target and the aforementioned target 
is carried out from the center of the aforementioned substrate in one half of the positions of a radius, distance with the nearest 
point is made shorter than the mean free process of the spatter gas in a spatter pressure, and is made longer than the radius of 
the aforementioned substrate. 

[0024] Moreover, the aforementioned target is aluminum or aluminum alloy which mainly (100) carried out orientation to the 
field, and the angle which the aforementioned target side and the aforementioned substrate side make is arranged so that it 
may become about 45 degrees. 

[0025] Moreover, the aforementioned target is aluminum or aluminum alloy which mainly (111) carried out orientation to the 
field, and the angle which the aforementioned target side and the aforementioned substrate side make is arranged so that it 



2 of 6 



06/07/2001 3:51 PM 



http://www4. ipdl. jpo. go. jp/cgi-bin/tran_web_cgi_ej je 



may become about 35 degrees. 

[0026] Moreover, the aforementioned target is Ti which mainly (002) carried out orientation to the field, and the angle which 
the aforementioned target side and the aforementioned substrate side make is arranged so that it may become about 35 
degrees. 
[0027] 

[Function] As shown in drawing 1 , most much spatter grain arranges substrates 4 and 7 from a target perpendicularly to the 
orientation by which a spatter is carried out, and it is made to rotate in a substrate side during the spatter, and the thin film 
formation technique by the spatter concerning this invention has the characteristic feature of carrying out on the conditions 
that the mean free process of spatter gas is longer than the distance (L of drawing 1 ) of the center of a target, and the center of 
a substrate. 

[0028] Moreover, it has the characteristic feature that interrupt an abbreviation half contrary to the target side of a substrate 
with a shield plate (2 1 of drawing 4 ), and it carries out a spatter. 

[0029] Moreover, the sputtering system of this invention supports a substrate from a target perpendicularly to the orientation 
where most much spatter grain is emitted. It has a means to rotate a substrate in a field, and the distance (L of drawing 1 ) of 
the center of a target, and the center of a substrate It is shorter than the mean free process of the spatter gas in a spatter 
pressure, and is made longer than the diameter of a substrate, and the normal passing through the center of a substrate has the 
characteristic feature of a target of passing along a center mostly. 

[0030] Moreover, another sputtering system of this invention supports a substrate from a target perpendicularly to the 
orientation where the spatter of most much spatter grain is carried out. And the normal which is equipped with a means to 
rotate a substrate in a substrate side, and passes along the point near a target by one half of the positions of a radius from the 
center of a substrate It arranges so that it may pass along the nearest neighborhood of a point among the positions where most 
spatter exudation of the target is carried out. Among the positions where most spatter exudation of the point near a target and 
the target is carried out from the center of a substrate in one half of the positions of a radius, the distance (L of drawing 2 ) 
with the nearest point It is shorter than the mean free process of the spatter gas in a spatter pressure, is made longer than the 
radius of a substrate, and has the means which interrupts an abbreviation half contrary to the target side of a substrate from a 
target side with a shield plate. 

[003 1] Moreover, in the case of aluminum in which the target mainly (100) carried out orientation to the field, or aluminum 
alloy, it arranges so that the angle which a target side and a substrate side make may become about 45 degrees, and in the case 
of Ti which carried out orientation to aluminum, aluminum alloy, or (002) the field as for which the target mainly (111) 
carried out orientation to the field, it is characterized [ of arranging so that it may become about 35 degrees ]. 
[0032] By this invention, most much spatter grain arranges a substrate perpendicularly as mentioned above to the orientation 
by which spatter exudation is carried out. In order to reach a substrate, without making distance of a target and a substrate 
longer than the diameter of a substrate furthermore, and making the mean free process of spatter gas longer than the distance 
from a target side to a substrate, and scattering about most spatter grain, Many of spatter grain carries out incidence in 
perpendicularly near orientation to a substrate, a thin film can be formed also in the base of big opening of an aspect ratio 
with comparatively sufficient covering nature, and the use luminous efficacy of a target is good. 

[0033] Since the substrate is furthermore rotated in a field, even if the substrate inclines to a target, the homogeneity within a 
substrate side is good. Moreover, by covering the abbreviation half with the reverse substrate side of an abbreviation half 
contrary to the target side of a substrate, and a target with a shield plate, even if it does not enlarge a target, a thin film can be 
formed in the diameter substrate of the macrostomia with the homogeneity within a field of a thickness, and the sufficient 
covering homogeneity of opening. 
[0034] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in detail with reference to a 
drawing. 

[0035] (Operation gestalt 1) View 1 is the cross section showing the sputtering system concerning the operation gestalt 1 of 
this invention. 

[0036] In drawing 1 , internal gas is exhausted by the vacuum pump which is not illustrated through the evacuation opening 
2, and the spatter room 1 serves as the vacuum. Moreover, in the spatter room 1 , the target 4 and the cathode electrode 5 are 
formed, and external DC power supply 6 are connected to the cathode electrode 5 to which the target 4 was fixed. 
[0037] The substrate electrode holder 8 which carried out installation fixation of the substrate 7 is arranged in the spatter 
room 1 , and is supported by the motor 10 by the rotation axis 9 by which a rotation drive is carried out. 
[0038] a substrate 7 is perpendicularly arranged from a target 4 to the orientation where most much spatter grain disperses -- 
having -- the normal of the center of a substrate 7 a target 7 - it is arranged so that it may pass along a center mostly 
[0039] Although inert gas can be introduced from a gas inlet 3, the pressure in the spatter room 1 can be adjusted now to a 
predetermined pressure and distance (L) of the center of a substrate 7 and the center of a target 4 is shortened rather than the 
mean free process of the inert gas in a predetermined pressure, distance (L) is restricted to the domain longer than the 
diameter of a substrate 7. It **s. Although a substrate 7 may arrange only one sheet to one target 4, you may arrange two or 
more substrates. 

[0040] Next, an operation of the operation gestalt 1 of this invention is explained. 

[004 1 ] As first shown in drawing 2 , a substrate 7 is set to the substrate electrode holder 8 in step S 1 . It is better to have 
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carried out vacuum length, after having arranged the conveyance spare room (load lock chamber) beside the spatter room 1 
and putting the substrate 7 into the load lock chamber, although not shown in drawing 1 , since subsequent vacuum length 
took the long time, although the inside of the spatter room 1 could be made into atmospheric pressure and could be performed 
at this time, and to take the substrate 1 into the spatter room 1 in a vacuum. 

[0042] Next, the inside of the spatter room 1 is performed to a high vacuum, and vacuum length is performed [ in / step S2 / 
as shown in drawing 2 ], for example to 1x10 to 7 or less Torrs. In 1x10 to 7 or less Torrs, this process is always unnecessary 
at the case where a substrate 7 is conveyed through a load lock chamber. 

[0043] Next, as shown in drawing 2 , in step S3, Ar is introduced into inert gas and a common target from a gas inlet 3 in the 
spatter room 1 . The flow rate of Ar gas is correctly controlled using a mass-flow controller, and a flow rate is set up so that it 
may become a desired pressure. Let a pressure be the pressure to which the mean free process of Ar becomes longer than the 
distance between the center of a target 4, and the center of a substrate 7 (L). The conductance of the evacuation opening 2 is 
changed and it is made to become a desired setting pressure if needed. 

[0044] Next, as shown in drawing 2 , in step S4, the substrate electrode holder 8 with which the substrate 7 was set is rotated 
focusing on the perpendicular rotation axis 9 to a substrate 7. Since the field which a substrate 7 rotates would become large 
and it would become difficult to arrange two or more substrates 7 if the gap from the center of a substrate 7 is large although 
it is not necessary to necessarily carry out a rotational center in the center of a substrate 7, made it better [ to rotate centering 
on near the center of a substrate 7 ]. 

[0045] Next, as shown in drawing 2 , in step S5, the power of DC power supply 6 is turned on, a negative voltage is 
impressed to the cathode electrode 5, and glow discharge is started. Thereby, it is carried out in ion, a target 4 accelerates, and 
Ar collides, and makes the matter of a target 4 jump out as spatter grain. Generally about 20-50 degrees of the orientation 
with most amounts of which this spatter grain jumps out lean not orientation perpendicular to the front face of a target 4 but 
often. The substrate 7 is perpendicularly arranged to the orientation, and since the mean free process of Ar gas is still long 
than the distance between the center of a target 4, and the center of a substrate 7 (L), as being scattered about before spatter 
grain reaches a substrate 7 decreases and it is shown in drawing 3 , its covering nature is good also at the base of opening of 
the silicon oxide 32 formed in the front face of a substrate 7, and it can be formed at it. 

[0046] Moreover, since the substrate 7 is rotated, the thickness homogeneity within the field of a substrate 7 and the 
homogeneity of level difference covering nature are also good ( drawing 3 (a), (b)). When a desired thickness is formed in the 
front face of a substrate 7, the power of DC power supply 6 is turned off, glow discharge is stopped, and membrane formation 
is ended (step S6 of drawing 2 ). 

[0047] Then, rotation of the substrate electrode holder 8 is stopped and the substrates 7 which membrane formation ended are 

collected. 

[0048] 

[Example] Next, the example of this invention is explained in detail with reference to drawing 1 . 

[0049] In drawing 1 , internal gas is exhausted by the cryopump (vacuum pump), and the spatter room 1 serves as the 

pressure below a 10-8Torr base from the evacuation opening 2. 

[0050] aluminum alloy target 4 which consists of the polycrystal structure which mainly (100) carried out orientation to the 
field is fixed to the cathode electrode 5, and DC power supply 6 are connected to the cathode electrode 5. The diameter of 
aluminu m alloy target 4 is s^f fn ^OOmm The substrate electrode holder 8 which carried out installation fixation of the silicon 
substrate 7 with a diameter of 8 inches by electrostatic adsorption is supported by the rotation axis 9 of a motor 10, and a 
silicon substrate 7 rotates in a field centering on the center of a substrate by the motor 10. 

[0051] the normal which a silicon substrate 7 is arranged so that it may become in angle of about 45 degrees to the field of a 
target 4, and passes along the center of a silicon substrate 7 further -- aluminum alloy target 4 -- it arranges so that it may pass 
along a center mostly It is possible to control a flow rate by the mass-flow controller, to introduce Ar gas from a gas inlet 3, 
and to adjust the pressure in the spatter room 1 to a predetermined pressure. 

[0052] Distance of the center of a silicon substrate 7 and the center of aluminum alloy target 4 is set to 250mm. If the 
predetermined pressure which introduces and adjusts Ar gas is set to 0.3mTorrs at this time, a mean free process will be set to 
about 300mm, and will become longer than the distance of the center of aluminum alloy target 4, and the center of a silicon 
substrate 7. 

[0053] It has the substrate electrode holder 8, four sets of motors 10 etc., etc. so that four silicon substrates 7 can be installed 
simultaneously. Although only two pieces are indicated in drawing 1 in order to make it legible, other two pieces are installed 
this side and in the inner part of drawing 1 . 

[0054] Next, an operation of the example of this invention is explained in detail with reference to the drawing 1 and the 
drawing 2 . First, the substrate 7 with a diameter of 8 inches i s set to the substrate electrode holder 8 in step S 1 of drawing 2 . 
Although not shown in drawing 1 at this time, it is possible lo COUVCy a substrate 7 by conveying a substrate 7 through a 
****** lock room, without worsening the vacuum of the spatter room 1 not much. Thereby, while it is possible to shorten the 
time of vacuum length of the subsequent spatter room 1 and it is possible to make the processing number of sheets per unit 
time increase, a target front face oxidizes or it is not polluted. 

[0055] After four substrates 7 are conveyed by four substrate electrode holders 8, in step S2 of drawing 2 , vacuum length is 
performed for the spatter room 1 to the high vacuum of 1x10 to 7 or less Torrs. In 1x10 to 7 or less Torrs, this process always 
has the unnecessary spatter room 1 at the case where a substrate 7 is conveyed through a load lock chamber. It carries out, 
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usually passing Ar which is spatter gas in the spatter room 1 , since it is conveyance between vacuums when conveying 
through a load lock chamber. Therefore, it is rare for the way of the spatter room 1 to convey in the status that a pressure is 
higher than a load lock chamber, and for impure gas, such as oxygen and nitrogen, to flow into the spatter room 1 side from a 
load-lock-chamber side, and especially the process of vacuum length of the spatter room 1 is unnecessary in this case. 
[0056] Next, in step S3 of drawing 2 , Ar gas is introduced from a gas inlet 3 in the spatter room 1 . In order to lengthen the 
mean free process under spatter, it is necessary to make a spatter pressure small comparatively, and the bulb of the evacuation 
opening 2 is considered as full open, controls the flow rate of Ar gas by the mass-flow controller correctly, and it is adjusted 
so that it may be set to 0.3mTorrs which are desired pressures. Thereby, a mean free process is set to about 300mm, and can 
do distance L of the center of a target 4, and the center of a substrate 7 for a long time than 250mm. 
[0057] Next, in step S4 of drawing 2 , the substrate electrode holder 8 with which the substrate 7 was set is rotated focusing 
on a perpendicular rotation axis to a substrate 7. Let a rotational center be the center of a substrate 7. In 1 minute, a rotational 
speed is good at 10 - 100 rotation grade, and is considered as 50 rotations here. 

[0058] Next, in step S5 of drawing 2 , the power of DC power supply 6 is turned on, a negative voltage is impressed to the 
cathode electrode 5, and glow discharge is started. Spatter power is taken as 20kws. Ar is ionized by this, and a target 4 
accelerates, it collides, and aluminum alloy which is the constituent of a target 4 jumps out as spatter grain. Since a target 4 is 
aluminum alloy target which carried out orientation to a field (100) strongly here, the orientation where spatter grain jumps 
out of a target side has more orientation to which about 45 degrees inclined than the orientation of a normal, as shown in 
drawing 4 , 

[0059] Further, the substrate 7 is installed in the orientation of 45 degree to the target side, the mean free process of Ar gas is 
long because of the low voltage force, and since it is rare to be scattered about by Ar gas until the spatter grain which jumped 
out of the target 4 reaches a substrate 7, many of spatter grain carries out incidence at a perpendicularly near angle to a 
substrate 7. 

[0060] Therefore, as shown in drawing 3 (a) and (b), covering nature is good also at the base of opening 32a of the silicon 
oxide 32 formed on the outskirts of a center and the outskirts of a substrate 7, the technique of pars-basilaris-ossis-occipitalis 
membrane formation of the Ti layer 3 1 is possible, and it can apply also to more detailed and deep opening compared with the 
conventional spatter. Moreover, since the substrate 7 is rotated, the thickness homogeneity within the field of a substrate 7 
and the homogeneity of level difference covering nature are also good. 

[006 1 ] In order to form aluminum alloy of a 1 .0-micrometer thickness in a substrate, after carrying out a spatter about 90 
seconds, the power of DC power supply 6 is turned off, glow discharge is stopped, and spatter membrane formation is ended 
(step S6 of drawing 2 ). 

[0062] Then, rotation of the substrate electrode holder 8 is stopped and four substrates 7 which membrane formation ended 
are collected. Then, succeedingly, in forming membranes to other substrates, the above-mentioned operation is repeated and it 
performs it. 

[0063] Although the case of aluminum alloy target which mainly carried out orientation to the field (100) was explained in 
this example When the quality of the material and the field azimuth of a target change When it is necessary to double the 
angle of a target and a substrate and to change it to each target and aluminum alloy target is mainly also carrying out 
orientation to the field (111) The normal of a substrate is made to become 55 degrees to a target side, and, in the case of Ti 
target, it is good to consider as about 55 degrees also about the target which mainly carried out orientation to the field (002). 
[0064] (Operation gestalt 2) The operation gestalt 2 of this invention is explained with reference to a drawing below. 
Drawing 4 is a block diagram showing the sputtering system concerning the operation gestalt 2 of this invention. In drawing, 
internal gas is exhausted by the vacuum pump through the evacuation opening 1 2, and the spatter room 1 1 serves as the 
vacuum. DC power supply 16 are connected to the cathode electrode 15 to which the target 14 was fixed. 
[0065] The substrate electrode holder 18 which carried out installation fixation of the substrate 17 is supported by the motor 

20 through a rotation axis 1 9, and a substrate 7 is rotated in a field by the motor 20. It is the same as that of the operation 
gestalt 1 so far. 

[0066] the normal which the normals which pass along the center of a substrate 17 although a substrate 17 is perpendicularly 
arranged from a target 14 to the orientation where most much spatter grain disperses differ in the operation gestalt 1 , and does 
not pass along the center of a target 1 7, but passes along a far position and passes along one half of radii from the center of a 
substrate 17 rather than a center - a target 14 - a plasma density is the highest and it passes along the nearest position with 
many spatter burst sizes Two substrate electrode holders 1 8 are installed so that it may face each other, and they enable layer 
formation simultaneously at two substrates 17. It passes along the near [ a center ] upper part of a target 14, the shield plate 

2 1 is formed so that the inside of a substrate 1 7 may be mostly covered by the half, and the membrane formation to a substrate 
17 is made to be performed, only when it rotates and it passes along the abbreviation half near a target 14. 

[0067] Ar gas is introduced from a gas inlet 1 3, and the pressure in the spatter room 1 1 is made into a predetermined value. A 
predetermined pressure is a pressure to which the mean free process of Ar gas becomes long from the center of a substrate 1 7 
from the distance (L) of the position of 1/2, and the position with most spatter burst sizes of a target 14, and distance (L) is 
made longer than the half of the diameter of a substrate 1 7. 

[0068] In this operation gestalt 2, without enlarging the diameter of a target, it is effective in forming membranes, without 
worsening the homogeneity of a thickness to the substrate of the diameter of the macrostomia, and membranes can be formed 
with the sufficient homogeneity of a thickness to the substrate of the diameter of a target, and the same diameter. It is because 
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it is almost the same as that of forming membranes to the substrate of one half of diameters substantially since membranes are 

simultaneously formed by only the half of a substrate. 

[0069] 

[Effect of the Invention] According to this invention, membranes can be formed with sufficient covering nature also at the 
base of opening of a high aspect ratio as mentioned above. The ground is because arranging the substrate perpendicularly to 
the orientation where most much spatter grain is emitted, and the mean free process of spatter gas are made larger than the 
distance of a target and a substrate and spatter grain was made not to be scattered about. 

[0070] Furthermore, use luminous efficacy of a target can be improved. The ground is because the substrate is arranged at 
right angles to the orientation in which most much spatter grain is emitted. 

[0071] Furthermore, membranes can be formed by homogeneity being good to the substrate of the diameter of the 
macrostomia, without enlarging a target. The ground is because the abbreviation half of a substrate will be covered with a 
shield plate, under membrane formation and a substrate will be rotated in a field and membranes will be substantially formed 
to one half of the substrates of a diameter. 

[Translation done.] 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film formation technique which arranges a substrate perpendicularly to the orientation where it is the thin 
film formation technique which forms a thin film in a substrate by the spatter, and the spatter of most much spatter grain is 
carried out from a target, and is made to rotate the aforementioned substrate in a field during a spatter, and is characterized by 
carrying out spatter membrane formation on the conditions that the mean free process of spatter gas is longer than the distance 
of the center of the aforementioned target, and the center of the aforementioned substrate. 

[Claim 2] The aforementioned target is the thin film formation technique according to claim 1 which is aluminum or 

aluminum alloy, is mainly (100) carrying out orientation to the field, and is characterized by the angle of the field of the 

aforementioned target and the field of the aforementioned substrate to make being about 45 degrees. 

[Claim 3] The aforementioned target is the thin film formation technique according to claim 1 which is aluminum or 

aluminum alloy, is mainly (111) carrying out orientation to the field, and is characterized by the angle of the field of the 

aforementioned target and the field of the aforementioned substrate to make being about 35 degrees. 

[Claim 4] The aforementioned target is the thin film formation technique according to claim 1 which is Ti, is mainly (002) 

carrying out orientation to the field, and is characterized by the angle of the field of the aforementioned target and the field of 

the aforementioned substrate to make being about 35 degrees. 

[Claim 5] The claims 1, 2, and 3 characterized by interrupting an abbreviation half contrary to the aforementioned target side 
of the aforementioned substrate from the aforementioned target with a shield plate, or the thin film formation technique given 
in 4. 

[Claim 6] It is the sputtering system which has a substrate support means and a rotation means, a substrate support means It is 
that to which most much spatter grain supports a substrate from a target perpendicularly to the orientation by which a spatter 
is carried out. a rotation means It is what rotates the aforementioned substrate in a substrate side, the distance of the center of 
the aforementioned target, and the aforementioned center of a substrate The sputtering system which makes it shorter than the 
mean free process of the spatter gas in a spatter pressure, makes it longer than the diameter of the aforementioned substrate, 
and is characterized for the normal of the center of the aforementioned substrate by the thing of the aforementioned target 
arranged so that it may pass along a center mostly. 

[Claim 7] The angle which the aforementioned target is aluminum or aluminum alloy which mainly (100) carried out 
orientation to the field, and the aforementioned target and the aforementioned substrate make is a sputtering system according 
to claim 6 characterized by arranging so that it may become about 45 degrees. 

[Claim 8] The angle which the aforementioned target is aluminum or aluminum alloy which mainly (111) carried out 
orientation to the field, and the aforementioned target and the aforementioned substrate make is a sputtering system according 
to claim 6 characterized by arranging so that it may become about 35 degrees. 

[Claim 9] The angle which the aforementioned target is a Ti target which mainly (002) carried out orientation to the field, and 
the aforementioned target and the aforementioned substrate make is a sputtering system according to claim 6 characterized by 
arranging so that it may become about 35 degrees. 

[Claim 10] It is the sputtering system which has a substrate support means, a rotation means, and a shield plate, a substrate 
support means It is that to which most much spatter grain supports a substrate from a target perpendicularly to the orientation 
by which a spatter is carried out. a rotation means It is what rotates the aforementioned substrate in a substrate side, a shield 
plate The normal which interrupts the abbreviation half with the aforementioned reverse target side of the aforementioned 
substrate from the aforementioned target side, and passes along the point near the aforementioned target by one half of the 
positions of a radius from the center of the aforementioned substrate It arranges so that it may pass along the nearest 
neighborhood of a point among the positions where most spatter exudation of the aforementioned target is carried out. Among 
the positions where most spatter exudation of the point near the aforementioned target and the aforementioned target is 
carried out from the center of the aforementioned substrate in one half of the positions of a radius, the distance with the 
nearest point The sputtering system characterized by making it shorter than the mean free process of the spatter gas in a 
spatter pressure, and making it longer than the radius of the aforementioned substrate. 

[Claim 11] The angle which the aforementioned target is aluminum or aluminum alloy which mainly (100) carried out 
orientation to the field, and the aforementioned target side and the aforementioned substrate side make is a sputtering system 
according to claim 10 characterized by arranging so that it may become about 45 degrees. 
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[Claim 12] The angle which the aforementioned target is aluminum or aluminum alloy which mainly (111) carried out 
orientation to the field, and the aforementioned target side and the aforementioned substrate side make is a sputtering system 
according to claim 1 0 characterized by arranging so that it may become about 35 degrees. 

[Claim 13] The angle which the aforementioned target is Ti which mainly (002) carried out orientation to the field, and the 
aforementioned target side and the aforementioned substrate side make is a sputtering system according to claim 10 
characterized by arranging so that it may become about 35 degrees. 



[Translation done.] 
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